A vasculopathy is 'any disorder affecting the blood vessels'. The term 'vasculopathy' therefore may pertain to arteries or veins, and may be a result of inflammatory, infectious, occlusive/hypoxic, hereditary, neoplastic or traumatic disorders. The etiologies of infectious vasculitides alone for instance are legion, and will be addressed here only in their most interesting manifestations. Vascular disease due to coagulopathies will be addressed elsewhere. A partial listing of the reported vasculopathies is found in Table 1 .
I. Infectious
The listing in Table 1 is by no means exhaustive. In some cases, the association is speculative, and in some it is well documented. There are few features of the infectious or parainfectious retinal vasculitides which enable distinction on examination, but history and laboratory testing may confirm a diagnosis.
HIV associated vaculopathy has been included in the 'infectious category' but the etiology is unknown, and it is typically referred to as a non-infectious vasculopathy. Patients are usually asymptomatic, but may have color or contrast sensitivity deficits. They are found on routine examination to have cotton-wool spots in the posterior pole, and intraretinal hemorrhages, believed to be a manifestation of microvasculopathy of the retina. Lesions resolve spontaneously, usually within 2 months. 1 Although the prevalence of HIV associated vasculopathy increases with decreasing average CD4 count, it can be seen in those with counts over 100 cells/ mm 3 , a range at which cytomegalovirus retinitis (CMV) is less likely. Therefore, the practice amongst HIV centers is to follow patients if the CD4 count is over 100 cells/mm 3 . 2 If the abnormal fundus findings are a result of CMV, they will be worse within 2 to 3 weeks. If they are due to HIV associated vasculopathy, the original cotton-wool spots will have resolved, although new spots may have developed. The etiology, while unknown probably reflects the HIV virus' propensity for infecting endothelial cells. When hemorrhages are more extensive, anemia should be sought.
II. Hereditary
In 1988, Grand et al. 3 described a kindred of patients with variable expression of a cerebroretinal vasculopathy. These patients had subtle changes of the vasculature of the posterior pole most suggestive of parafoveal telangiectasia. Vision was relatively preserved, although late in the disease, pre-retinal hemorrhages occurred. The foveal avascular zone was enlarged on fluorescein angiogram, with capillary obliteration. Pathologically, there were multiple scattered microinfarctions, but no abnormalities of the retinal capillaries were discovered. Of 18 presumed affected individuals, 10 had 'brain tumors', 8 with fronto-parietal location. The lesions were typically confined to the white matter, and were characterized by vascular abnormalities and coagulation necrosis. The vascular abnormalities were found in the medium and small arteries, and consisted of fibrinoid necrosis of vessel walls. Perivascular adventitial fibrosis was prominent. Since 1988, several cases have been described with similar features. 4, 5 In most cases, a familial feature is evident.
In 2001, a Dutch family with hereditary vascular retinopathy with associated Raynaud's phenomenon and migraine were shown to have genetic linkage to chromosome 3p21.1-21.3. 6 In this study, Grand's family with cerebroretinal vasculopathy was found to have linkage to the same region. A third family with hereditary endotheliopathy with retinopathy, nephropathy and stroke (HERNS) was also linked to the same region. Of the various features of the three diseases, the pathology most tightly linked to the same region was the vascular retinopathy. Further elucidation of the gene and its encoded protein may be very interesting.
III. Inflammatory
Inflammatory choriocapillaropathies such as MEWDS (multiple evanesecent white dot syndrome), APMPPE (acute posterior multifocal placoid pigment epitheliopathy), MC (multifocal choroiditis) and AIBSE (acute idiopathic blind spot enlargement) are all clinical conditions of focal areas of retinal dysfunction with poor acute correlation between funduscopic appearance and visual dysfunction. Some believe that indocyanine green (ICG) angiography areas of hypofluorescence suggest a vascular abnormality in the choroidal circulation. In some cases fluorescein angiography shows retinal vascular staining consistent with vasculitis. APMPPE has been reported in several cases associated with Wegener's Granulomatosis 7 and other autoimmune diseases. It is also of particular interest because of its relatively frequent association with central nervous system (CNS) abnormalities ranging from headache to CNS vasculitis, stroke and sagittal sinus thrombosis. 8, 9 One case report that suggests a vasculopathic etiology of APMPPE is a young woman who, one month after presentation with APMPPE, developed bilateral central retinal vein occlusions. 
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Retinal venous sheathing is an infrequent but wellrecognized phenomenon in Multiple Sclerosis. A careful study from Liverpool in 1996 documented the course of retinal venous sheathing in 23 patients with MS followed over the course of 6 months. 15 Six of the patients had venous abnormalities including sheathing -diffusely or focally -and focal perivenous hemorrhage. One patient had arterial sheathing. For the most part, the findings of venous sheathing/staining were static over 6 months, despite ongoing disease activity on enhanced MRIs. Two patients with leakage of FA dye had resolution over the course of the study. The relationship between retinal vascular abnormalities and the disease course of MS remains to be elucidated.
IV. Neoplastic
Neoplasms and their treatments are notorious for producing vasculopathies via hypercoagulable state, radiation injury, or toxic chemotherapeutic regimens. Mild microvascular occlusive changes are seen relatively commonly in association with leukemia. Plasma cell dyscrasias such as multiple myeloma, Waldenstrom's macroglobulinemia and systemic amyloidosis are associated with a variety of ophthalmic manifestations. There is an interesting report of a plasma cell dyscrasia resulting in systemic deposition of light chains not only in the kidney, but also in the eye. In this case, the patient presented with constitutional symptoms, bilateral recent carpal tunnel surgery and severe retinal non-perfusion. The patient had bilateral intraretinal hemorrhages, cotton wool spots, and neovascularization of the discs. FA showed capillary non-perfusion, but no venous stasis was reported. Specific staining for light chains revealed extensive deposition in the blood vessels of various biopsy specimens. Testing for hyperviscosity including cryoglobulins, cryofibrinogen, quantitative immunoglobulins and serum viscosity were normal or negative.
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The well-described and neuro-ophthalmically famous syndromes of Cancer and Melanoma Associated Retinopathies frequently show severe retinal vascular attenuation. There have been several reports of presumed paraneoplastic retinopathies with diffuse retinal vessel staining on FA. This particularly involved the veins. 12, 13 Unfortunately, although treatment with corticosteroids resulted in improvement in the vasculitic features, there was no improvement in the vision. One patient had the traditional melanoma associated retinal bipolar cell antibodies in his IgG serum fractions. 12 The other patient had small cell lung cancer, and serum reactivity with the 62kd band of bovine retinal homogenate, not the typical 23kd band. 13 The feature of vasculitis is rare in the CAR/ MAR syndromes, and its presence does not seem to be the major pathologic change. However, vasculitis as a neoplastic and paraneoplastic phenomenon occurs in a wide variety of cancers.
V. Hypoxic/Ischemic
Neovascularization is an abnormal vascular proliferation in response to hypoxia, among other insults. It is a wellrecognized late effect of ocular ischemic syndrome due to carotid disease, diabetes, hypertension, or after central retinal vein occlusion. Neovascular vessels can occur in various structures of the eye, including retina, optic nerve head, and iris. On a less common note, iris vasculopathy is a feature of Exfoliation Syndrome. In this case, the stimulus for micro-neovascularization appears to be deposition of exfoliation material in vessels from the adventitia to the endothelium, resulting in obliteration of the lumen and consequent anterior chamber hypoxia. 14 Similarly, many of the other categories of vasculopathy already discussed may result in neovascularization due to hypoxia.
VI. Idiopathic
This is truly the category of greatest intrigue, rife with Eponyms and Acryonyms. One dear to the hearts of Neuro-ophthalmologists is Susac Syndrome, retinocochleocerebral Vasculopathy or Microangiopathy of the brain and retina. Described first by our own John Susac in 1979, 16 and presented masterfully at our last Colorado NANOS meeting by Dr. Henry O'Halloran, 17 it is a perplexing condition typically affecting young women. Patients have multiple, usually bilateral, branch retinal artery occlusions, hearing loss attributed to cochlear arterial occlusion, and central nervous system abnormalities characterized as encephalopathy, memory loss, headache and others. The majority of MRIs are abnormal, showing lesions within the corpus callosum, but also in the grey matter. CSF shows elevated protein, and often mononuclear cells. Brain biopsies have shown microinfarcts, some with evidence of perivascular inflammatory infiltrates. Petty et al. 18 found abnormal muscle biopsies in 3 out of 5 patients biopsied, with sparse periarteiolar imflammatory cells. In one specimen, swollen endothelial nearly occluded some small arterioles. The disease can remain active for many years, and a recently reported case documented recrudescence of disease after a hiatus of 18 years. 19 In 1986, Gass et al. reported a small series of patients with idiopathic recurrent branch retinal artery occlusions. 20 They were nine patients, 7 of whom were men, with recurrent arterial occlusions, with retinal vasculitis but no uveitis in whom systemic evaluation was unrevealing. There was no evidence of embolic material. Again, the features on FA were retinal arterial/venous staining with capillary non-perfusion. Three patients (one woman and two men) had auditory complaints -one with auditory hallucinations and two with tinnitus. Perhaps they represent a forme fruste of Susac syndrome.
Eales Disease is a non-inflammatory occlusive disorder of the retinal vasculature that causes recurrent hemorrhages into the retina and vitreous and ischemic changes in the eye. Most patients are men in the fourth decade of life. It may represent a tissue response to bacterial or tubercular antigens. Central nervous system manifestations are rare, but have been reported in up to 6 of 17 patients. 21 FA shows peripheral non-perfusion and retinal venous staining, which again appears to be a step along the final common pathway towards neovascularization, hemorrhages and progressive visual loss. 
